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We, The Duriron Company, Inc., of Day- 
ton 1, Ohio, United States of America, a 
Corporation of die State of New York, United 
States of America do hereby declare the in- 
vention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the following state- 
ment: — 

This invention relates to the fabrication 
of laminated members of a sintered plastics 
material. 

Fluorocarbon polymers which are available 
commercially in powdered form 1 , such as 
tetiafhioroethylene resins sold under the 
trademark Teflon, may be fabricated into 
articles by performing under pressure to com- 
pact the powder to the desired shape followed 
by sintering or baking at a relatively high 
temperature to produce a finished product. 
These sintered plastics have excellent bear- 
ing properties even in the absence of a lubri- 
cant, and they have the additional advantage 
of being highly inert and are therefore useful 
for sealing purposes, particularly where cor- 
rosive materials are involved. However, they 
also have a definite tendency to cold flow 
under load, especially at elevated temperatures, 
and the resulting changes in shape and dimen- 
sions affect their utility in structural mem- 
bers. 

It is an object of this invention to provide 
a structural member in the form of a lami- 
nated article wherein a relatively thin sheet of 
plastics material is secured to and maintained 
in intimate contact with* a flexible backing 
member in such a manner as to provide an 
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interlocked unitary structure which is stable 
after continued and repeated flexing. 

To this end, the invention consists in an 
article of manufacture comprising a body of 
sintered plastics material having one surface 
formed with upstanding integral nibs, an 
overlying flexible polymeric or elastomeric 
backing member having multiple recesses in 
one surface thereof into which the nibs of 
the sintered material project, and an adhesive 
material interposed between said backing 
member and said plastics body and co-operat- 
ing with said recesses and nibs to secure 
said body in maintained intimate contact with 
said backing member. 

The invention also consists in a method of 
making such, an article, including providing 
a nibbed member of sintered polytetrafluoro- 
ethylene, applying an adhesive to the nib sur- 
face of said member, placing a body of un- 
cured material consisting of thermosetting or 
thermoplastic material or combinations there- 
of in contact with, said adhesive coated nibbed 
surface, and exposing said thus prepared 
materials to heat and pressure for curing and 
causing adhesion therebetween. 

The article may be formed into various 
desired shapes including spherical and cylin- 
drical for example. 

In order that the invention mav be more 
readily understood, reference will now be 
made to the accompanying drawing, in 
whichi : — 

Fig. 1 is a view in section of an article 
produced in accordance with this invention 
and comprising a flexible backing member 
bonded to a sintered plastics member; 
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Figs. 2 and 3 are somewhat diagrammatic 
views illustrating successive steps in the fabri- 
cation of the nibbed sintered plastic mem- 
ber; 

5 Fig. 4 is a plan view on an enlarged 

scale of the /nibbed surface of the sintered 

plastic member; 

Fig. 5 is a view in section on an enlarged 

scale of one of the nibs shown in Fig. 4; 
10 Fig. 6 is a somewhat diagrammatic view of 

the final step of the fabrication of the article 

shown in Fig. 1; 

Fig. 7 is a view in perspective, with parts 

thereof broken away, of a diaphragm mem- 
15 ber fabricated in accordance with the present 

invention; 

Fig. 8 is a view partly in section and partly 
in elevation taken generally along the line 
8—8 of Fig. 7; 
20 Fig. 9 is a somewhat diagrammatic view 
illustrating the final step in the fabrication 
of the diaphragmi member shown in Fig. 7; 

Fig. 10 is an enlarged sectional view taken 
generally along the line 10 — 10 of Fig. 9; 
25 and 

Fig. 11 is a view in perspective, with parts 
thereof broken away, of a resilient cup-shaped 
member having an outer surface of sintered 
plastic material in accordance with the in- 

30 vention. 

Referring to the drawing, which illustrates 
a preferred embodiment of the present in- 
vention, the article 20 shown in Fig. 1 in- 
cludes a flexible backing member 22 of rubber 

35 or flexible thermoplastic or thermosetting 
material, such as silicone rubber, poly- 
urethane, a styrene butadiene resin an epoxy 
resin, butadiene-acrylonitrile, polyethylene, 
polypropylene, polystyrene, a vinyl polymer, 

40 a vinyl copolymer or a chlorinated rubber. 
The backing member 22 is bonded to a 
layer 24 of sintered plastics material by 
means of a multiplicity of nibs 25 or integral 
projections which are seated in a correspond- 

45 ing number of recesses formed in one surface 
of the backing member. 

Figs. 2y 3 and 6 illustrate in schematic 
fashion the steps involved in fabricating the 
article of Fig. 1, which include forming a 

50 nibbed sheet of "Teflon", degrading the 
rubbed surface of the sheet to provide a wet- 
table surface which is receptive to an adhe- 
sive, and simultaneously curing and bonding 
a flexible backing member to the sintered 

55 plastics member. 

The initial step in fabricating the nibbed 
sheet 24 involves placing in the bottom of a 
suitable mold 30 a metal plate 31 having: a 
plurality of perforations 32 therein, and then 

60 adding the powdered resin material 33 until 
a layer of sufficient thickness is present, de- 
Tending on the desired thickness of the sheet. 
The plunger 34 is then actuated to "perform 
the powder 33 by compaction within the 

#5 mold which reduces the thickness of the 



composite materials as much as A — 6 to 1. 
The resulting preformed composite article is 
then subjected to the proper elevated tem- 
perature to effect sintering of the compact „ 
powder, an appropriate temperature being 70 
in excess of 620°F in the case of the "Teflon" 
material noted above. 

Subsequent to the sintering operation, the 
nibbed plastics sheet 24 is stripped away 
from the perforate metal plate 31, as shown 75 
in Fig. 3, to provide a sintered plastics mem- 
ber having a plurality of nibs formed in. one 
surface thereof as shown in Fig. 4. The 
locking nibs 75, which are in the form cf , 
integral projections on one surface of the 80 
sintered plastics member, are preferably 
formed in parallel rows with the nibs of one 
row evenly spaced from, the nearest two nibs 
of the adjacent row. The number of nibs 
per square inch should be such that a 85 
sufficient portion of the non-nibbed surface is 
exposed for bonding and with a sufficient 
number of nibs to provide good adhesion 
with the flexible backing member. As an 
illustration and in no way to be construed as PO 
a limitation^ there may be from about 80 to 
160 or more nibs per square inch, with the 
average nib diameter at the base thereof 
ranging from about less than 1/16 to 1/8 inch 
or more. 9: 

Fig. 5 shows a nib configuration which 
serves to provide particularly efficient bond- 
ing. It will be seen from this figure that the 
nib 25 is thinner at its midsection 40 than 
at either end thereof. The reason for such 100 
nib configuration can be understood with re- 
ference to the sheet forming techniques and 
the characteristics of the powdered starting 
material as now explained. 

In forming the sheet 24, there is a greater 105 
thickness of powder in each part of the 
layer of material 33 overlying one of the 
perforations 32 (Fig. 2) than in the parts 
overlying the imperforate portions of metal 
plate 31. Since die powdered material pos- 11C 
sesses a substantial resistance to lateral dis- 
placement, the result is that during the pre- 
forming step, the powder is more highly 
compacted in the parts of the layer overly- 
ing the imperforate portion of the plate 31 115 
than in the parts overlying the perforations 
32, as is more fully explained in U.S. Patent 
No. 2,976,093. 

The differential compacting which occurs 
during the preform operation, in addition to 120 
establishing a density differential, also forces 
the powdered material into the apertures 32 
in such fashion as to cause the density of 
each nib to be greater in the tip portion 
and base than in the area approximately in 125 
the midsection of the nib. Further, the den- 
ary of the sintered plastics material overly- 
ing the imperforate areas of plate 31 is 
greater than the density of the material over- 
lying and filling the perforations 32. Accord- 130 
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ihgly, as the sintered plastics sheet 24 is 
stripped or removed from; the perforate plate 
31, the individual nibs tend to expand along 
the lip portion 'to ' jfcOvide a nibbed confi^ura- 

5 tion Vherein each nibbed portion is 'thinner in 
cross- section at the middle portion thereof 
'than yx 'either end. 

The nibbed plastics sheet fabricated as 

. above described may be bonded to a flexible 

10 backing member, and the composite assembly 
cured or formed into 'the desired configuration 
in a single step operation. In order to pro- 
vide a chemidil bond, the nibbed surface of 
the plastics menrber is pretreated 'to improve 

15 the wettahm^'or the 'receptivity of the'sur- 
face to the adhesive. On such method of 
"■firetrfiating the Sintered plastics material in- 
cludes exposure of the nibbed side of the 
plastics sheet to a solution of sodium; in 

20 anhydrous liquid ammonia for a period of 
time sufficient to cause degradation of the 
riibbed [surface as indicated by the change in 
color thereof' frbmrhdlky white to dark brown. 
Subsequent tb treatment of the nibbed 

25 surfate, rhe sintered plastics sheet 24 is 
-plaoeii in r a mold 50 as shown ih Kg. 6 
with the smooth side of the sheet contacting 
the base 52 of the mold. The adhesive, 
which itiay for example, be an epoxy 

30 cement 6r one* of the cements conventionally 
used in the rubber industry to bond rubber 
rrtaterials, may be allied' before or' after the 
plastics sheet is : placed in the mold, although 
it is 'preferred that the ' adhesive .'be applied 

35 prior to inserting the plastic sheet 24 Into the 
moffd, since this facilitates the" : appKcarfon "of 
the adhesive. Thereafter, an uncured thermb- 
plastic or mermosettihg material 54, such as 
rubber or any of ! the well known plastics 

40 capable of ; providing ! a flexible - fcacHng is 
^ced over the 'sheet 24. "Pressure is applied 
by the plunger 56 and the mold heated to a 
ternperature 'suffident for suriultaneously cur- 
ing the uncured material 54, causing adnesidn 

45 between the sintered plastics sheet 24 and 
the material 54 'and forming trie composite 
structure : into the 'desired shape. The result- 
ing article is then' removed f fom the' mold to 
provide ' a flexible laminate having a sintered 

50 plastics facing as described in connection 
with' Fig. 1. 

^ The ' number of nibs fper square inch, the 
diameter, 'and the length of each nib are 
selected so ' as : to provide a strong bond be- 

55 iween the sintered -plasties sheet 24 and the 
backing member 22. "The thickness of the 
nortoibbed portion of the sheet 24 may be 
varied with : the ' desired need, and in accor- 
dance with this invention it is possible to 

60 provide a laminated article having a plastics 
•sheet 24 which is 6.030 inch in thickness 
securely ahd permanently fastened to a flexible 
'backing member 22. It is also possible In 
accorc^ce with the present invention to 

65 fabricate articles having a : smtered - plastics 



sheet of several inches thickness sectfred to a 
backing member. 

A further advantage accruing from the use 
of a nibbed sheet fabricated as above ; de- 
scribed results from the significant increase 70 
in total surface area provided by the addi- 
tional surface area of each nib. Such addi- 
tion surface area is effectively utilised in 
accordance with the present ihventibii by em- 
ploying an adhesive which is placed oh the 75 
surface of the nibbed sheet prior to fabri- 
cating the finished product. This increased 
surface area provided by the pt^hce of **he ' 
multiplicity of projections on : ibe one sur- 
face of me sintered plastic sheet, in additioh 80 
to providing a mechanical l>6nd, ^also in- 
creases the surface exposed for diermcal "ahd 
adhesive bonding. Thus the strength of 'the 
bond achieved through the iifee of an tidhe- 
sive and a nibbed . sheet is greater than that 85 
possible by merely affixing a non-nibbed 
plastics sheet tb a backing member. 

One aspect of this inventibn concerns 5 the 
•formation of laminated articles 'Kavmg a sur- 
face or a portion of a surface which is 90 
contoured. Referring to Figs. 7 and 8, : a 
diaphragm member 60 of 'generally reetiggu- 
lar shape is shown as including a flexible 
backing member 62 and a; sintered plasties 
member 64 having nibs 65 AereOn. A pliira- 95 
lity of holes 66 are provided, one "at each 
corner of the diaphragm for securing the dia- 
phragm in position. While the diapnra^hii '60 
is shown of generally rectangular configura- 
tion, it is understood that it "may -be of any 100 
shape or size, as is well known in the art. 

Positioned in the center of the Wished 
portion 68 of the diaphragm is a boss 70 
which serves to anchor a threaded stud 72 to 
the diaphragm^ thus permitting the diaphragm 105 
body to be moved relative to the seat upon 
which it is fixed. If desired, the flexible "back- 
ing member 62 may be provided with'a fabric 
reinforcing layer therein, as is well kndvm 
in the art. The provision ' of the rrialtipKcity HO 
of nibs 65 and the use ' of - an ' adhesive as 
already described serves to secure the "flexible 
backing member 62 to the anferecl plastics 
member 64 by an exceptionally stable and 
strong bond, especially in the curved : portion 115 
of the diaphragm. 

The dished portion 68 of the -diaphragm 
is of a spherical shape, and the nibs 65 'are 
arranged so that they are : substantiaHy ~$er- 
pendicular to the surface, in the case of ; a 120 
planar surface, or a|^oximateIy * perpendi- 
cular to the tangent at ithe pomt'of corrract 
between the plastics sheet arid ! the bacTorig 
member in the case of a curved surface. 
Thus, as force is applied axially' of the stud 125 
72, by pulling on the stud 72, the nibs 65 
which are disposed in a plane" perpendicular- to 
the stud 72 rather than parallel to the stiid, 
serve to maintain the Tracking member and 
the plastic member in a : bond tighdy 1 together. 130 
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Any tendency of the nibs in the plane per- 
pendicular to the stud 72 to separate from the 
backing member, for example those nibs be- 
low the boss 70, is reduced by the provision 
5 of the dovetail lock arrangement described 
in connection with Fig. 5. 

In the fabrication of the diaphragm 60, 
a planar sheet 64 of sintered plastics is placed 
in a mold 75 with the smooth surface of the 
10 sheet facing downward to expose the nibs 
65, as shown in Figs. 9 and 10. Thereafter 
a layer 77 of adhesive is applied to the nibbed 
surface of sheet 64, although it is understood 
that the adhesive may be applied prior to 
15 placing the sheet 64 in the mold. A sheet 62 
of uncured material, such as rubber or the 
like is then placed on the adhesive coated 
plastics layer. The stud 72 is placed on the 
surface of the uncured sheet 62, and the com- 
20 posite assembly is heated while pressure is 
applied to form the dished portion 68 of the 
diaphragm by causing the material to move 
into the mold cavity 80. In this single opera- 
tion, the layer 62 is cured and caused to 
25 adhere to the plastics layer 64 while the 
composite assembly is formed into the de- 
sired configuration. 

The advantages of having a portion of the 
nibbed sheet arranged in a plane parallel to 
30 the direction of the applied force may be 
more clearly understood with reference to 
Fig. 11, which shows a cup-shaped member 
90 adapted to be employed as a flexible, 
yieldable, self-lubricating piston in pumps 
35 handling air or corrosive materials. 

Surrounding and bonded to an inner 
flexible backing member 92 is a sintered 
plastics member 94 having a multiplicity of 
locking nibs 95 which penetrate into the 
40 backing member 92 and cooperate with a 
suitable adhesive to provide a uniform and 
efficient bond between the two members. The 
piston 90 may be affixed to a piston rod by 
a stud (not shown) positioned on and secured 
45 to the inner face 96 of the base portion 97. 
The piston 90 normally moves in recipro- 
cating fashion since the force is applied paral- 
lel to the plane of its cylindrical waH^ and 
thus the majority of the nibs 95 are disposed 
50 in a plane parallel to the direction of the 
applied force, and extend inwardly perpendi- 
cular to the direction of such applied force. 
With this arrangement of the majority of the 
nibs 95 in relation to the direction of applied 
55 force, it can readily be understood that there 
is little tendency of the nibs along the cylin- 
drical wall of the piston to separate from the 
backing member 92. As to the base portion 
97, the dove-tail configuration of the nibs, 
60 and the presence of an adhesive serve to re- 
duce the possibility of separation of the 
flexible backing member and the plastics 
member. 

If desired, the thickness of the backing 
65 member 92 in <he area of the base 97 may be 



substantially increased so that the effects of 
the applied force are taken up by backing 
member 92, and little if any force is exerted at 
the interface of the backing member and the 
plastics member along the base portion 97. In 70 
the alternative, the plastics member may 
be secured to a solid elastic compressible plug 
by molding the nibbed sheet into desired 
shape, and subsequently, in a single operation 
curing the plug and causing it to adhere to 75 
the sintered plastics member. 

-While the methods and articles herein de- 
scribed constitute preferred embodiments of 
the invention, it is to be understood that the 
invention is not limited to these precise 80 
methods and articles, and that changes may be 
made therein without departing from the 
scope of the invention which is denned in the 
appended claims. 

WHAT WE CLAIM IS:— 85 

1. An article of manufacture comprising 
a body of sintered plastics material having 
one surface formed with upstanding integral 
nibs, an overlying flexible polymeric or elasto- 
meric backing member having multiple re- 90 
cesses in one surface thereof into which the 
nibs of the sintered material project, and 

an adhesive material interposed between said 
backing member and said plastics body and 
co-operating with said recesses and nibs to 95 
secure said body in maintained intimate con- 
tact with said backing member. 

2. An article as claimed in claim 1, where- 
in each said nib has a base portion and tip 
portion of cross-section greater than the cross- 100 
section through the mid-section of said nib. 

3. An article as claimed in claim 1 or 2, 
wherein said plastics body is of greater den- 
sity in the portions thereof located between 
said nibs than in the portions thereof form- 105 
ing said nibs. 

4. An article as claimed in any of the pre- 
ceding claims, in which said article is a 
diaphragm.' and said backing member is an 
elastomeric material, and said sintered plastics 110 
material is polytetrafluoroethylene, said back- 
ing member including a boss on .the surface 
thereof opposite said sintered plastics material, 
and stud means positioned within said boss. 

5. An article as claimed in claim 4, where- 115 
in said article includes a dished central por- 
tion adapted^ to be flexed repeatedly. 

6. An article of manufacture substantially 
as hereinbfore described with reference to the 
accompanying drawings. 120 

7. A method of making an article as 
claimed in any of the preceding claims, in- 
cluding a nibbed member of sintered poly- 
tetrafluoroethylene, applying an adhesive to 

the nib surface of said member, placing a 125 
body of uncured material consisting of ther- 
mosetting or thermoplastic material or com- 
binations thereof in contact with said adhe- 
sive coated nibbed surface, and exposing 
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said thus prepared materials to heat and 
pressure for curing and causing adhesion 
therebetween. 

8. A method as claimed in claim 6, where- 
in the application of heat is also used to form 
said thus prepared materials into the desired 
shape. 



9. A method of making an article substan- 
tially as hereinbefore described with- reference 
to the accompanying drawings. 

BARON & WARREN, 
16 y Kensington Square, 

London, 
Chartered Patent Agents 
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